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sc  AWTWA<rrfraai>aiia»iaaa.aaai^Waaaaaaayaa<l*aH»Sr»>oa»ai>arj(fglt)  ij  g Static  pro- 

gram analyzer.  That  is,  DAVE  looks  at  ANSI  standard  FORTRAN  programs  of  moder- 
ate size  and  provides  documentation,  analysis,  validation  and  error  detection 
(hence,  its  well  hidden  acronym),  without  executing  the  program.  This  paper 
endeavors  to  critique  the  DAVE  system  in  an  unbiased  fashion.  The  authors  were 
without  prior  knowledge  of  the  system  before  its  purchase.  It  is  the  authors' 
conclusion;  however,  that  DAVE  represents  a useful  validation  tool  for  analysis 
of  FORTRAN  programs,  beyond  that  initially  provided  by  coaq>iler. 


I . INTRODUCTION 
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Dave^  is  one  of  several  program  validation  techniques  in  use  for 
the  analysis  of  FORTRAN  programs.  The  need  for  techniques  which  enable 
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programmers  to  validate  programs  and  reduce  costs  is  well  documented  ’ . 

DAVE  is  a static  analyzer.  That  is,  DAVE  looks  at  FORTRAN  programs 
and  provides  error  analysis  and  documentation  of  code  without  executing 
the  program.  VJhile  this  technique  is  not  foolproof,  it  presents  the 
user  considerable  analysis  of  FORTRAN  programs  above  that  provided  by 
FORTRAN  compilers.  A comparison  of  a "clean"  FORTRAN  program  compiled 
on  a CDC  Cyber  173  and  analyzed  by  DAVE  is  shown  in  the  appendices 
(Appendix  A and  B)  . 
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Fairley  , in  a recent  article,  listed  ten  items  of  information 
which  can  be  obtained  by  static  analysis.  These  are  quoted  verbatim 
below: 

"The  information  that  can  be  obtained  by  static  analysis 
includes  (1)  syntactic  error  messages;  (2)  number  of  occur- 
rences of  source  statements  by  type;  (2)  cross-reference 
maps  of  identifier  usage;  (4)  analysis  of  how  the  identifiers 
are  used  in  each  statement  ■ (data  source^  data  sink,  calling 
parameter,  durmy  parameter,  subscript,  etc.);  (5)  subroutines 
and  functions  called  by  each  routine;  (6)  uninitialized  vari- 
ables; (?)  variables  set  but  not  used;  (8)  isolated  code  seg- 
ments that  cannot  be  executed  under  any  set  of  input  data; 

(9)  departures  from  coding  standards  (both  language  standards 
and  local  practice  standards) ; and  (10)  misuses  of  global 
variables,  common  variables,  and  parameter  lists  (incorrect 
number  of  parameters,  mismatched  types,  uninitialized  input 
parameters,  output  parameters  not  assigned  to,  output  para- 
meters assigned  to  but  never  used,  parameters  never  used  for 
either  input  or  output,  etc.". 
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Prior  to  using  DAVE,  one  author  had  some  experience  with  RXVP  . Out- 
side of  that,  the  authors  had  no  prior  experience  with  validating  tech- 
niques other  than  that  provided  by  standard  FORTRAN  compilers.  We  feel, 
therefore,  that  we  can  present  an  unbiased  evaluation  of  DAVE. 

II.  DAVE  AND  CRITIQUE  OF  DAVE 

The  DAVE  system  is  well  documented  in  Reference  1;  however,  a few 
of  its  characteristics  and  highlights  will  be  presented. 

DAVE  is  written  in  ANSI  FORTRAN  and  contains  approximately  20,000 
source  statements.  DAVE  consists  of  a number  of  files  which  can  be  and 
have  been  combined  to  form  a procedure  (see  Section  III).  The  most 
important  of  these  files  for  the  user  is  the  FORTRAN  program  to  be 
analyzed.  This  may  consist  of  a single  subprogram,  a group  of  subpro- 
grams, or  a main  program  and  its  subprograms. 

DAVE  attempts  to  locate  violations  of  FORTRAN  rules  and  thus  detect 
the  presence  of  common  programming  errors.  DAVE  produces  13  error  mes- 
sages (e.g.,  the  number  of  arguments  in  the  parameter  lists  do  not  corre- 
spond), 24  warning  messages  (e.g.,  a variable  in  a parameter  list  is  used 
for  neither  input  nor  output),  and  5 general  messages  (e.g.,  subprogram 
"NAME"  is  never  called).  The  output  from  DAVE  is  extensive  and  a good 
portion  of  it  is  informative  in  nature  and  points  to  "errors"  that  may 
not  affect  the  running  of  the  program.  Programmers  who  use  sophisti- 
cated techniques  (not  all  of  which  are  allowed  under  all  versions  of 
FORTRAN  compilers),  may  find  a good  number  of  warning  errors  after  put- 
ting their  programs  through  DAVE. 

The  authors  have  taken  the  simple  input  case  provided  with  DAVE  and 
cleaned  up  all  the  errors  found  by  the  CDC  NOSBE  FORTRAN  compiler.  These 
"clean"  programs  were  then  processed  through  DAVE  which  found  numerous 
errors;  errors  serious  enough  to  show  that  the  programs  were  indeed  not 
valid.  Portions  of  these  results  are  shown  in  the  appendices. 

As  a tool,  DAVE  does  perform  many  of  the  ten  tasks  outlined  by 
Fairley.  It  does  not  provide  a complete  set  of  syntactic  error  messages 
but  does  provide  many  such  messages.  DAVE  does  not  provide  the  number 
of  occurrences  of  source  statements  by  type,  cross  reference  maps  of 
identifier  usage,  or  an  analysis  of  how  identifiers  are  used.  DAVE  does 
provide  information  as  to  all  the  other  items  listed  by  Fairley. 

Finally,  we  feel  that  the  limits  of  application  of  DAVE  to  FORTRAN 
programs  should  be  mentioned  here;  and  these  are  quoted  verbatim  below: 


Miller,  E.  F.,  Jr.,  "RXVP:  An  Automated  Verification  System  for  FORTRAN", 
in  Proc.  Computer  Science  and  Statistics:  8th  Annual  Symposium  on  the 
Interface,  Los  Angeles,  CA,  February  1975. 
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"The  limita  on  the  size  of  the  FORTRAN  ppogxvona  to  be 
analyzed  by  DAVE  ape:  a naximu/n  of  100  aubpvogvama  run 
through  together^  eaah  of  which  haa  no  more  than  SOO 
blooka.  All  deolarationa  are  counted  aa  one  block; 
otherwtae  each  atatement  ia  a blocks  with  logical  IF 'a 
counting  aa  two  blocks;  CCMfENTS  and  Fomata  are 
excluded  from  the  count.  Although  the  limit  ia  100  pro- 
gram unita  run  together ^ the  larger  the  group ^ the  more 
strain  placed  on  all  internal  array  a and  overflow  may 
occur.  Detailed  information  on  all  size  limitations 
will  appear  in  the  User  Manual^". 

Although  our  experience  with  DAVE  is  still  limited,  we  hope  that 
this  document  will  encourage  the  use  of  DAVE  so  that  we  can  gather  fur 
ther  statistics  and  report  upon  these  in  the  future. 

III.  INSTRUCTIONS  ON  THE  USE  OF  DAVE  AT  THE 
BALLISTIC  RESEARCH  LABORATORY 


This  section  deals  with  the  mechanics  of  using  DAVE;  that  is,  which 
procedures  must  be  used,  what  file  DAVE  resides  on,  and  what  the  run 
stream  for  DAVE  is. 


For  the  convenience  of  users  at  the  BRL  we  have  set  up  a procedure 
to  execute  the  DAVE  code.  The  following  is  a sample  deck  for  its 


BRL76,  STMFZ,T40. 

ACCOUNT  (BRL76) 

ATTACH  (OLDPL,  PLTESTFLC,  ID  = CMCWB) 
UPDATE  (F,  C=TEST,  D,8) 

BEGIN,  DAVE,  DAVE,  INPUT,  TEST. 

7/8/9 

7/8/9 

SI*ON 

7/8/9 


The  ATTACH  command  accesses  the  permanent  file  PLTESTFLC  and  assign: 
it  the  local  file  name  OLDPL.  PLTESTFLC  is  an  UPDATE  program  library 
which  we  wish  to  use  as  input  to  DAVE,  and  can  have  any  name.  In  this 
particular  example  it  contained  our  modified  version  of  the  test  program 
which  was  provided  with  DAVE  to  exercise  its  capabilities.  As  noted 
earlier,  this  program  compiled  without  errors  on  the  4. 6 (0PT=2) compiler. 

The  UPDATE  command  causes  UPDATE  to  write  the  compile  output  decks 
on  the  file  named  TEST.  It  is  a full  update  and  the  output  has  80  data 
columns.  This  file  is  to  be  used  as  the  input  file  by  the  DAVE  proce- 
dure file,  and  must  have  the  same  name  on  both  cards. 


Installing  DAVE  on  a Computer' 


University  of  Colorado,  Undated  Notes 


The  FORTRAN  program  to  be  analyzed  may  consist  of  a single  subprogram, 
several  subprograms,  a main  program  and  subprograms,  or  just  a main 
program. 
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Finally,  the  BEGIN  card  causes  execution  of  the  DAVE  procedure  file. 
Note  that  the  file  INPUT  contains  the  record  SI=ON  which  indicates  that 
simulations  of  missing  subprograms  are  desired.  Another  input  option  to 
DAVE  uses  the  keyword  SU  which  can  be  used  to  suppress  the  printing  of 
errors,  warnings,  or  messages. 

If  the  test  program  were  not  on  an  UPDATE  program  library  but  on 
cards,  it  would  have  to  follow  the  options  cards  in  the  input  file,  and 
be  separated  from  them  by  an  end-of-file. 

It  should  be  noted  that  the  dayfile  in  Appendix  B shows  the  entire 
job  control  stream,  generated  by  the  "PROG",  and  that  these  instructions 
are  not  part  of  the  job  control  deck. 

Appendix  A contains  the  listing  of  the  FORTRAN  compilation  of  the 
main  program  on  the  permanent  file  PLTESTFLC.  It  is  free  of  error  mes- 
sages or  diagnostic  information  of  any  type,  as  were  all  of  the  subrou- 
tines (not  shown) . Appendix  B contains  the  output  resulting  from  execut- 
ing DAVE  on  this  same  main  program.  The  output  is  extensive  showing 
errors,  warnings,  and  diagnostic  messages.  It  is  representative  of  the 
output  resulting  from  DAVE  operating  on  the  subroutines.  From  this  out- 
put it  is  apparent  that  one  obvious  aspect  of  DAVE's  superiority  over 
FORTRAN  compilers  is  its  ability  to  analyze  coding  in  the  context  of  sub- 
routines and  functions  called  by  a program  or  subprograms. 

IV.  SUM^Y 

Based  on  limited  use,  DAVE  does  everything  it  is  purported  to  do. 
From  the  standpoint  of  economics,  DAVE  is  inexpensive  to  purchase,  and 
in  an  era  of  expanding  work  and  a decreasing  work  force,  a worthwhile 
error  detector. 

Other  new  tools  being  developed  for  the  analysis  of  FORTRAN  programs 
are  either  not  yet  available  for  general  consumption^,  or  require  addi- 

g 

tional  resources  for  use  . In  the  latter  case,  not  everyone  can  afford 
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Clarke,  L.,  "A  System  to  Generate  Test  Data  and  Symbolically  Execute 
Programs",  Department  of  Computer  Science,  University  of  Colorado,  #CU 
CS-060-75,  February  1975. 
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Browne,  J.  C.  and  Johnson,  D.  B.,  "FAST:  A Second  Generation  Program 
Analysis  System",  Proceedings  of  3rd  International  Conference  on  Soft- 
ware Engineering,  IEEE  Catalog  No.  78CH1317-7C,  pp.  142-148,  May  1978. 
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the  lease  or  purchase  of  a data  base  analysis  system  (in  one  case,  Sys 
tem  2000).  In  the  former  case,  we  are  awaiting  the  use  of  a symbolic 
evaluator. 


in 
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APPENDIX  B 

RESULTS  OF  DAVE  EXECUTION  ON  TEST  PROGRAM 
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LOblO  . FLS  REOUIRED  TO  LOAO  - 0U122TS  OU.COG 
LOADS  . FXECIITION  INITIATED  OS. EXP 
FORTRAN  LIMRARY  Ab2  OP/OA/TT 

STOP 

.123  CP  SFCONOS  EXECUTION  TIME 
-ATTACH IPHIR. lOaSPLJLI 
PF0S3  - LFN  is  PHIB 

PF?bA  . CYCLE  2 ATTACHED  FROM  SNaSYSTEM 
-ATTACH  (r.OMOAT.IOaSBLJL) 

PFDbS  - LFN  IS  COHDAT 

PFPSA  - cycle  3 ATTACHED  FROM  SNaSYSTEM 
-ATTACHIDPLIP.IDaSRLJLI 
PFDS3  - LFN  IS  ObLIB 

PF2SA  - CYCLE  1 ATTACHED  FROM  SNaSYSTEM 
-LIPBABY(DPLIP) 

-PHIR. 

LD6I0  - FLS  RFOUIREO  TO  LOAD  - A020AS5  OU.COG 
LOADS  . EXECUTION  INITIATED  OS. EXP 
FORTRAN  library  as?  DP/DA/TT 

STOP 

I.aaD  CP  SECONDS  EXECUTION  TIME 
-RFTlIRNIPHlH) 

-ATTACH(pH7R.IDaSPLJLI 
PFnS3  . lEN  is  PH2H 

PF2SA  - cycle  1 ATTACHED  FROM  SNaSYSTEM 
-PH7H. 

LDAID  - FLS  HFQUIREO  TO  LOAD  - 0021SA2  OU.COG 
LOADS  - FXECIITION  INITIATED  OS. EXP 
fortran  lImrary  as?  DB/DA/TT 

STOP 

2.SST  CP  SFCONOS  execution  time 

-RFTIIRNIPN7R) 

-ATTACH (PHSR.IOaSBLJL I 
PFDS3  - LFN  IS  Phjm 

PF7SA  - CYCLE  1 ATTACHEO  FROM  SNaSYSTEM 
•PH3R. 

LDAin  - FLS  HFOUIRFO  TO  LOAD  - DDISDAA  OU.COG 
IOAD3  - EXECUTION  INITIATED  OS. EXP 
FOnruE.i  I THfctfv  »-7  nM/«A/77 
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0t),*0.40 

00004.H14 

US9. 

STOP 

0H«49«4A 

00004,414 

U44. 

•93S  CP  SFCONDS  FICCUTION  TIM» 

0fl»40*40 

00004,41^ 

LOO. 

•KFTlMNIPHlM) 

0A«4A«40 

00004, 4?) 

ton. 

-At VFPT. 

AA.40.4I 

00004,434 

M»7. 

PPTTA 

MAIImiM  active  files 

11 

04,40»4| 

00004,4.19 

••F7. 

nxTTl 

OPFN/CLOSF  calls 

IZO 

OA«40,4l 

00004,419 

MF7. 

M»»TT7 

HATA  transfem  calls 

3tAAM 

0A.40.4l 

00004,439 

Mr2. 

PNT73 

CONTROL /ROS I T t ONI N6 

calls 

131 

04.40.41 

00004.439 

M>7. 

RkTT* 

RN  OATA  TRANSFER  CALLS 

?>3?1 

04. 40.41 

00004,439 

*•77. 

N.TTfi 

HP  COMTPOL/POSiriONlhG  CALLS 

?T3 

04.40.41 

0AAO4.419 

Mf  7. 

PUT  74 

QUFIIF  NANA6EH  CALLS 

AAA 

04. 40.41 

00004,440 

Nf  7. 

PMTTT 

RECALL  CALLS 

3SO 

04.40.41 

00004,440 

••FI. 

sr»* 

701. OZS 

KPS 

04.40.41 

00004,440 

4f  7. 

ICH 

1T4.A15 

KHS 

AA. 40.41 

00004.440 

MF7. 

I/O 

O.AIA 

HP 

Oh. 40. 41 

00004.440 

NF7. 

pps 

0.TA2 

MRS 

0M.4A.41 

00004,441 

••F7. 

IISFH 

A.saa 

SEC 

04.40,41 

00004.441 

*IF7. 

JOP 

S.H43 

SEC 

04. 40.41 

00004.441 

••F7. 

mo 

1 030. TTA 

4P 

04.40.41 

00004.441 

••F7. 

4C0b0 

- 

OAAOOl  SC/LC  SOARS 

OOltPO.lA  LIhFS  PRIMTFH 

n«v(  itv»L  «),o 


r*VF  Tt*«»IN*T!OF^  NflRH*|. 


NOTF  — FOB  BISSINO  S(lhPf>nOB«MS  TmF  FOLLOBInG  I/O  HEHBVIOB 
PkS  HECh  SIMIIt  FTEO. 

*.  FOb  FUNCTION  SUPPBOGRFHSt  THF  FUNCTION  N*MF  NAS 
BFFN  CLASSIFIFO  AS  STRICT  OUTPUT  AND  ALL  ARGU- 
MENTS AS  STRICT  INPUT,  non-output. 

H.  FOR  SURROUTINF  SIIHPhOOHAMS.  ALL  ARGUMENTS  NAVE 
RFEN  CLASSIFIFO  AS  STRICT  INPUT,  NON-OUTPUT. 

A SImulATFO  SUNPP06RAM  Is  ASSUMfO  TO  USE  NO  COMMON 
VAMIAHIFS.  THf  NUMhER  ANO  OIMFNSIONS  of  ITS  DUMMY 
AMliUMt'NTS  have  PFEN  INFERRED  FHOM  THE  FIRST  INVO- 
CATION  OF  TMF  SUHRROGMAM  HV  TMF  PROGRAM  UNIT 
lUiiICATEO  HFLOR. 

simulated  surrrogram  caller 


— •FSIma—  .sSYSMAIN*- 

— •SIIMSIM*-  .•SVSMAIN*- 


I 

USER  OPTIONS  specified  THIS  ROM 

I.  SlMUIATF  I/O  MEMAVIOR  FOR  MISSING  SURPROGMAMS  (SI*  ON). 

?.  re-start  of  previous  run  IRFrOFF). 

1,  SUPPRESS  diagnostics  ISUrOFFI. 
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n|*«M>STIC  SUMMAhV 


FRFQlieNCV 


SunpMOANAia 


HAPNINAS 


AVAMAIN 

HLKOATA 

ElAI 

SllPiaS 

simsor 

SIIHItS 

SIWlOA 

siiP7a« 

«Z«I 

simzi« 

SUM 

Fim 

F5IM 

SUPSIM 


niAANASTtC  SUMMARY  — PART  I 


HAMNINOS 


IOEHT.no.  FREOUENEY 


lOfMT.NO.  frequency 


ioent.no.  frequency 


C«LL  nn«PH 


siiNKftnaiiAM  CALi.rn  mt  calls 


SYSMAIN  EISl 

SU8I03 

suaies 

SU810* 

SU8tO» 

8201 

SUbZIS 

SUB 

FSIM  I 

subsiM  . 


Eiei 

SYSHAIN 

SUBlOft 

S(I8I03 

SYSMAIN 

SU8302 

SU8302 

SII8I03 

SUBltt 

SUB Its 

SVSMAIM 

SUHI06 

SUKltb 

SVSMAJN 

SII8302 

SUHIOS 

E|»l 

SII82t8 

SYSMAIN 

b2«i 

SVSHAIN 

SU8?|S 

SV^MAtN 

SUB 

SYSMAIN 

ruN 

r!t|M 

SYSHAIN 

SIIPStN 

SYSMAIN 

22 


^nilRCF  PMOfiRiM  LISTIMK 


t 

OF 


RLOCK 


1 

1 

t 

I 

I 

1 

1 

I 

I 

3 
* 
•i 
« 
T 
M 

4 
10 
11 
1? 
13 
1* 
10 
10 
IT 
Irt 
1« 
20 
21 
22 
23 
2* 
2*> 
26 
27 
26 
2« 

30 

31 

32 

33 
3* 
30 
3*> 
37 
30 
39 
60 
61 
62 
63 


66 

60 

66 

67 

6H 

1 


IN  The  C0NTINIJ6TI0N  FIFLO  INOiroTFS  THF  EXPANSION 
TMF  LOOICAL  IF  STATfNFNT  ON  THE  PREVIOUS  LINE 


SnURCF 


PPOORAM  HAlNIINPliT. OUTPUT) 

rOMHON/H|/CAliNA 

COMHON/HLR I /CA 1 021 0 < V22i>  1 6 1 

EXTERNAL  SUHEX 

MHENSION  xnATI5>tXDTIS.2l 

lUTEOFR  1236 

DATA  1220/1/  •X2?|/|./ 

1 ASRF(XtV)«0.6FlAI(CI*X*V 
C-1. 

H.l. 

n2|9«I.O*X22l 

1236>l4l220 

L-1 

lOCml 

h>| 

7»1.0 

r'*?.o 

no  100  llal.s 
no  200  J|«it2 
xnTII|.J||aII*Jl 
200  rONTiNUE 
100  rONTINUF 
IF(A.FQ.P) 

S X ■ CAI 
X m M*CA 
p « f 101 (1.1 
FALL  SUR103(3,R*C<V*|I 
CALL  SUH|03(At04CtV*|l 
CALL  SUHI05ISUNFX.3I 
CALL  SUM|06ISU0FXt3l 
CALL  SUH2eR|A«CA) 
liO  10  I ■ I , 10 

0 ■ LOC  ♦ 1 
10  CONTINUE 

F « I ♦ 6 

CALL  SUM(I.,SUI4FXI 

1 > H20I (CAI 

CALL  SUH2IS(XOATtf<.CI 
CA  • 1. 

CA  > 2. 

RAaCA 

IF (0219.20,01 
3 r6a3.*HA 
r22b((l«6,*R 
X229»6. 

X230  > 1. 

IF(CA.FO.l I 
\ X230«3. 

XOAT(0)«1.*X229*X230 
1 ■ W2A1|X)«X 


I m ta2nl (CAI^CA 
I ■ I ASHE  (2..S.)«C 
I • FSIH(CA) 

CALI  SUHSIM(X.A.M,OI 

ATOP 

FKO 
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r » M 0 R t 


rxqOR 

NUmRCR 


DfSCKIPTION 


••  103  ••  RLOCO  NO.  10 

ON  tCTlIOL  OHOIIMrNT  IS  ON  flPRFSSION  OR  CONSTONTt  YFT  THE 
CORNCSPONOINO  PUHNV  OPOUMFhT  IS  0SSI6NCD  * VALUE  OH  ALL  PATHS. 

CALLIHO  SUPPROORAM  CALLEO  SUHPROOPAH 
-•SVSHAIN**  ...•ElOl*— 

AROIIMENT  REAL  ....•A*—- 

POSITION  1 I 

••  103  ••  RIOCK  NO.  PO 

AN  actual  AROUMFNT  is  an  expression  OR  CONSTANT t YET  THE 
CORRESPONOINO  OKHHY  ARRUHEHT  IS  ASStONEO  A VALUE  ON  ALL  PATHS. 

callie'O  surprosran  called  SUHPROORAH 

-•SVSHA|N*>  — ASUHIOS*' 

argument  integer 

POSITION  I I 


••  103  ••  OLOCIC  NO.  PO 

AN  actual  AROUMFNT  IS  AN  EXPRESSION  OR  CONSTANT*  YFT  THE 
CORRESPONOINO  OUMMT  AROUMFNT  IS  ASSIGNED  A VALUE  ON  ALL  PATHS. 

CALLING  SURPROOHAM  CALLED  SUHPROGRAM 
••SYSMAINa-  ..•SURI03*- 

AROUMENT  FXPRESSION  — — •X»— — 

POSITION  P p 


••  IA3  •• 


OinCK  NR.  PI 

AN  actual  AROUMFNT  IS  AN  EXPRESSION  OR  CONSTANT*  YFT  THE 
CORRESPONOINO  DUMMY  AROU**ENT  IS  ASSIGNED  A VALUE  ON  ALL  PATHS. 

CALLING  SURPROOHAM  CALLEO  SUHPROORAM 
-•SYSMAINA-  — •SUR1R3*- 

AMGUMENT  EXPRESSION  ....•X*— — 

POSITION  P p 


HI  OCR  NO.  P3 

AN  actual  AROUMFNT  IS  AN  FXPRESSION  OR  CONSTANT*  TFT  THE 
CORRESPONOINO  DUMMY  AROUMFI  T IS  ASSIGNED  A VALUE  ON  ALL  PATHS. 

CALIINR  SUHPROGRAN  called  SUHPROGRAM 
••SVSHA|N»>  — •SUMIOH*- 

ARGUHFNT  INTFGFH  ‘ 

POSITION  ? p 


I 


mncK  fin.  7; 

AM  actual  ARMHffNT  1$  A PMOCFnilMF  OFCLAMCn  flTFMNAlt  TFT  TMf 
CORMESPOMOINO  nUMMT  ARr.llHffiT  IS  PEFFHCNCil)  AS  A VARIAMLE 
ON  ALL  PATHS. 

CALLING  SUHPKOSRAM  CALLED  SUHPPnOHAM 
-•SYSNAIN*-  — •SUHIOS*- 

AP6IIHCNT  — •SUPF*»— 

POSITION  I 1 


HinCK  NO.  ?7 

AN  ACTUAL  AH6UHFNT  IS  A PPOCFOUPC  OFOLANEO  fXTCPNALt  YET  THE 
COPHtSPONOINO  DtiHMY  AN6UMFNT«  USED  AS  A VAPIAHLI  t IS  ASSI6NE0 
A VALUE  ON  all  paths. 

CALLiNO  supppooram  called  SUPPPOGPAH 
••SYSHA|N*>  — •SUOItS** 

ARGUMENT  —•SHHEA*— 

POSITION  I 1 


BLOCK  NO. 

AN  ACTUAL  AROUHENT  IS  A PROCEOURE  OECLARED  EXTERNAL t VET  THE 
CORRESPONDING  OfN'HV  AROUHENT.  USED  AS  A VARIAtLE.  IS  ASSIGNEO 
A VALUE  ON  ALL  PATHS. 

calling  SURPROGRAM  CALLED  SUHPROGRAM 
-•SYSnAIN*-  — psurioa** 

ARGUMENT  — •SUGEX*— 

POSITION  I 1 


BLOCK  HO.  30 

A SUBPROGRAM  REFERENCE  CAUSES  DUMMY  ARGUMENT  ax*— — 

TO  BECOME  ASSOCIATEO  WITH  A COMMON  VARIAHLE  IN  THE  CALLED 
SUBPROGRAH,  ....•X*— — IS  ASSIGNED  A VALUE  ON  ALL  PATHS 
calling  SuePROGRAN  called  SUBPROGRAM 
-•SYSNAIN*-  —•regia- 

argument  ——•CAR— 

COMMON  VARIAHLE  —.•CAR—  ....ACA*— 


••  lAA  ••  BLOCK  NO.  AA 

A subprogram  rfffrencf  causes  dummy  argument  — -•x*— — 
TO  BECOME  associated  «ITH  A COMMON  VARIAHLE  IN  THE  CALLED 
subprogram.  ....•X* — — IS  ASSIGNFO  A VALUE  ON  ALL  PATHS 
CALLING  SUBPROGRAM  CALLED  SUBPROGRAH 
-•SYSMAIN*-  — AW70I*— 

ARGUMENT  — — aCA*—  axa— .. 

COMMON  variable  — —aCAA—  ....ACAA— 


COMMON  VARIAHLE  — AY?7B*—  IN  COMMON  BLOCK  — *HLKIA—  IS 
RFFERFUCFO  on  all  PATHS  IN  THF  MAIN  PROGRAM.  YET  IT  HAS  NOT 
PREVIOUSLY  BEEN  ASSIGNEO  A VALUE.  NOR  MAS  IT  HEEN  INITIALIZED 
IN  HLOCK  DATA.  (SEE  NOTE  II 


COMMON  variable  — — acA*—  in  COMMON  BLOCK  — AM1.KIA—  IS 
REFERENCEO  ON  ALL  PATHS  IN  THF  MAIN  PROGRAM.  VET  IT  MAS  NOT 
PREVIOUSLY  BEEN  ASSIGNEO  A VALUE.  NOR  MAS  IT  BEEN  INITIALIZED 
|N  BLOCK  DATA.  (SEE  NOTE  I) 


nil '1 1 1 


• • 110  ••  COMMON  VANKHLI  •M»— . IS  NeFFHt''NCFn  ON  ALL  PATHS  IN 


CAILEO  SltRPROORAM  ...•FIO]*..,  YET  IS  NOT  INITIALIZFI).  IT 
OOFS  NOT  APPEAR  IN  RLOC*  OATAt  ANO  ITS  COMMON  MOCK  — •F110»— 
IS  NOT  AVAILAHLF  TO  CALLlNO  SlIRPHORRAM  -•SYSMAIN*-.  (SFE 
NOTE  II 


••  no  ••  COMMON  VARIAPIE  — — •H*— . IS  REFFRLNCEO  ON  ALL  PATHS  IN  I 

CAILEO  SIIHPROfiRAM  — •SIIRI03*-«  YET  IS  NOT  INITIALIZER.  IT  j 

DOES  NOT  APPEAR  IN  RLOCK  OATAt  ANO  ITS  COMMON  RLOCK  — •HLK»—  1 

IS  NOT  AVAILARLF  TO  CALLlNIi  SUHPROORAM  -ASYSMAIN*-.  (SEE  j 

NOTE  II  ' 

I 

• • 110  ••  COMMON  VARIAHLE  — — aO*— — IS  NEFFMFNCED  ON  ALL  PATHS  IN 
called  SURPRORRAM  ..•SUHZAR*>«  yet  is  not  initialized,  it 
OOFS  not  appear  in  HIOCK  DATA.  ANO  ITS  COMMON  RLOCK  — aRLK*— 

IS  NOT  AVAILARLF  TO  CALLING  SURPHOORAM  -aSYSMAINA-.  (SEE 
NOTE  II 


••  III  ••  CONTROL  VARIARLE  RECOMES  UNDEFINED  UPON  SATISFACTION  ! 

OF  ITS  DO  LOOP  AT  RLOCK  NO.  21,  YET  IS  REFERENCED  ON  ALL 
PATHS  thereafter. 

ONE  SUCH  PATH,  indicated  HY  RLOCK  NUMBERS.  IS 
ZT  ZR 

i 

••  II?  ••  LOCAL  VARIAHLE  — •KOAT*—  IS  REFFRENCEO  BEFORE  BEINO  ASSIGNED 
A VALUE  ON  ALL  PATHS. 

ONF  SUCH  PATH.  INDICATED  RY  BLOCK  NUMBERS.  IS 
I - 31 


••  IIZ  ••  LOCAL  VARIARLE  — — RAa.—  IS  REFERENCED  BEFORE  REING  ASSIGNED 
A VALUE  ON  ALL  PATHS. 

ONF  SUCH  PATH.  INDICATED  HY  RLOCK  NUMRERS.  IS 
I - 16 


RARNINGS 


VARNING 

NUMBER  DFSCRIPTION 


••  Z«3  ••  BLOCK  NO.  ZO 

AN  ACTUAL  argument  IS  AN  EIPRESSION  OR  CONSTANT.  YET  THE 
CORHESPONDINO  DUMMY  ARGUMENT  IS  ASSIGNED  A VALUE  ON  SOME  PATHS. 

callieig  subprogram  called  SUMPROGRAM 
-•SYSMAIN*-  — •8UM103»- 

ARGUMENT  EAPRFSSION  aY*— - 

POSITION  3 3 


aa  ?*3  aa  BLOCK  NO.  ?I 

A».  ACTUAL  argument  IS  »M  ftPRECSION  OB  CONSTANT.  TFT  THF 


coMKCspONniNs  niiMtv  •psumfnt  is  assigmeo  • wfloe  on  sone  paths 


calling  SUNPOnsNAN  CALLFO  sunpmograh 
.•SVSMAINP-  — ASUNIOS*' 

angiihfnt  ffppfssion 

POSITION  3 3 


••  ?0A  ••  BLOCK  NO,  |« 

AN  ACTUAL  APRUNFNT  IS  AN  FAPRFSSION  OP  CONSTANT^  YET  THE 
CONPESPONOING  IHINPV  ANGIIHFNT  IS  NFVFP  PtFFNENCEO, 

CALLING  SUPPPOGPAN  CALLFO  SUHPPOGRAM 
-•SYSNAINP-  ...•£)  Ol*— 

APGtINFNT  PFAL  ....PA*-— 

POSITION  1 1 


••  ?0A  ••  BLOCK  NO,  2e 

AN  ACTUAL  APGIIMFNT  IS  AN  FtPPFSSION  OP  CONSTANT.  TFT  THE 
C0PPESP0NDIN6  DONNT  APOUNFNT  IS  NEVER  PEFCRENCfO, 

CALLING  SUGPROGRAN  CALLED  SUNPPOGPAN 
-•SVSNAIN*-  — pSUPIOB*- 

ANGUNFNT  INTrOFP 

POSITION  I I 


••  FOA  ••  BLOCK  NO,  ?8 

AN  ACTUAL  APGUNFNT  IS  AN  FAPRESSION  OP  CONSTANT.  TFT  TMF 
CORPESPONOING  OUNNV  argument  IS  NEVER  REEFRFNCEO. 

CALLING  SUPPPOOPAN  CALLED  SUBPROGRAM 
-•SYSMAINP-  •>«SUPI03*- 

ARGIIMENT  EXPRESSION 

POSITION  t 2 


••  FOA  ••  BLOCK  NO,  FI 

AN  actual  argument  is  AM  EXPRESSION  OP  CONSTANT.  YFT  THE 
CORRFSPONOING  OUMMY  ARGIIMFNT  IS  NEVER  REFERENCCO, 

calling  SUBPROGRAM  CALLED  SUHPROGRAM 
-•SYSMAINP-  — •SUR1A3*- 

ARGUMENT  EXPRESSION 

POSITION  F F 


••  FOA  ••  HLOCK  HO,  F3 

AN  ACTUAL  AH6UMFNT  IS  AN  EXPRFSSION  OR  CONSTANT.  YFT  THE 
COPRESPONOING  OUMMY  AR6UMFHT  IS  NEVER  REFFPENCED. 

calling  subprogram  called  suhprogran 

-•SYSMAINP-  — •SUHIGb** 

ARGUMENT  INTEGER  

POSITION  ? 2 


••  FOS  ••  BLOCK  NO,  FS 

AN  actual  ARGUMFNT  IS  A PPorFOURE  declared  external,  yet  the 
CORRFSPONOING  niB.MY  ARGUMENT  IS  RFEERENCED  AS  A VARIABLE  ON 
SOME  PATHS. 

CALLING  SUPPROGRAM  CALLED  SUBPROGRAM 
-•SYSMAIN*-  ...•SUP*— 

ARGUMENT  •••SURFXP—  ....PR*.... 

POSITION  2 F 


••  FOG  pp  Ml  Or«  NO.  FP 


27 


*N  ACTUAL  ARRUMFNT  is  a MHoCFOUMF  nFCLARED  EATERNALt  YET  THE 


CORRESRONOINIi  HURRY  AROUMfRT.  USfH  AS  A VARIAHLFt  IS  ASSIfiNEO 
A VALUE  ON  SOMF  PATHS, 

CALLIHR  SllhPHHflHAM  CALLED  SUHPHOGHAM 
-•SYSHAINA-  — •SUH»— 

ARtillHFNT  — •SUPF*»—  •B«— — 

POSITION  2 2 


••  20A  ••  NLHCK  NO,  2A 

A suRppooPAM  rfffpence  causes  HUHHY  AROUMFNT 
TO  RECOHE  ASSnCIATFH  VITH  A COMMON  VARIAHLE  IN  THE  CALLED 
SlINRRORRAM,  . — IS  assigned  A VALUF  ON  SOME  PATHS, 
CALLING  SUHPROGRAH  CALLED  SUHPR06HAM 
-•SYSMAIN*-  — *SO8208»- 

AHGUHENT  — .•CA»— 

COMMON  VARIABLE  -•CA»—  — -•CA»— 

• • 209  ••  COMMON  VARIARLF  — •CAI»—  IN  COMMON  BLOCS  — — aRI* — - IS 

RFFERENCEO  ON  SOMF  PATHS  IN  THE  MAIN  PROGRAM,  VET  IT  HAS  NOT 
PREVIOUSLY  BEEN  ASSIGNED  A VALUE,  NOR  HAS  IT  BEEN  INITIALIZED 
IN  BLOCS  DATA,  (SEE  NOTE  1) 

••  210  ••  COMMON  VARIARLF  — — AC*— — IS  REFERENCED  ON  SOMF  PATHS  IN 
called  subprogram  — ASURI03A.,  YET  IS  NOT  INITIALIZED, 

IT  DOFS  NOT  APPFAR  IN  BLOCS  DATA,  AND  ITS  COMMON  BLOCS 
...arlsa...  is  not  available  TO  CALLING  SUBPROGRAM 
-ASYSMAINA-.  (SEE  NOTE  II 


COMMON  variable  ——ADA——  IS  REFERENCED  ON  SOME  PATHS  IN 

called  subprogram  — ASUH103A.,  yet  is  not  initialized, 

IT  OOFS  NOT  APPEAR  IN  BLOCS  DATA,  AND  ITS  COMMON  BLOCS 

...ablsa—  is  not  available  TO  calling  subprogram 

-ASYSMAINA-.  (SFF  NOTE  I) 


210  A«  COMMON  VAPIAHLF  — — ara..—  IS  REFERENCED  ON  SOMF  PATHS  IN 
called  subprogram  — asiiPZABa.,  yet  is  not  initialized, 

IT  DOFS  NOT  APPEAR  IN  BLOCS  OATA,  AND  ITS  COMMON  BLOCS 

MBIKA...  IS  NOT  available  to  calling  SUBPROGRAM 

•asysmaIna.,  (SEE  NDTF  II 


aa  213  A»  BLOCS  NO,  21 

rOPRE.SPONDING  arguments  H*VF  DIFFERENT  DATA  TYPES. 

CALLING  SUBPROGRAM  CALLED  SUBPROGRAM 

-ASYSMAINA.  — ASUblOSA. 

ARGIIMFNT  — — AAA....  ....AJA.... 

POSITION  I I 

OATA  TYPE  RFAL  INTEGER 


BLOCS  NO.  23 

CORRESPONDING  ARGUMENTS  HAVE  OIEEERFNT  DATA  TYPES. 

CALLING  SUBPROGRAM  CALLFO  SUBPROGRAM 
-ASYSMAINA-  — ASIIBIOGA- 

ARGUMFNT  INTEGER  - — .a7a- . 

POSITION  2 2 

DATA  TYPE  integer  REAL 
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••  ••  CORReSPONnlNS  common  VAMItRLFS  IN  COMMON  OLOCF  •MLMI«— 

H»vr  OIFFFRFNT  0*T»  TyPFS. 

CALLIMi  SIIHPNOORAM  CALLIP  SllhPROGRAM 
-•SV<SM*1N»-  — •SIIB103*- 

WARURLF  ■— •C*»—  ....•K*— .• 

DATA  TVPf  RFAl  INTFGFR 


••  ?I4  *•  COPRfSPONOINR  common  VAM|AHLFS  IN  COMMON  BLOCK  — •hLKI»— 
MAWF  difffbfnt  data  Types, 

Calling  siigprogram  callfo  suhppogram 

-•SySMAIN#-  — •SUH103*> 

VARIARLF  — •OPl**—  

PATA  TVPF  pfAL  INTFGFR 


••  214  ••  CORReSPONPINR  COMMON  VAPIAMLFS  IN  COMMON  RLOCK  — •MLK1»— 
MAVe  OIFFFPFNT  DATA  TVPCS. 

CALLING  SliPPROeRAM  CALLEP  SUBPROGRAM 
-•SVSMAIN*-  — KSUBIOS** 

vamiahlf  — •y2?a»— 

PATA  TVPF  RFAL  INTFGFR 


••  215  ••  BLOCK  NO.  31 

CORRESPONOING  ARGUMENTS  NAVE  DIFFERENT  OIMENSIONALITV. 

CALLING  SUBPROGRAM  CALLEP  SUBPROGRAM 
-•STSMAIN*.  — •SUR215*- 

ARGUMFNT  — •«OAT»—  — •X0AT»~ 

POSITION  1 I 

OIMFNStONS  1 2 


COMMON  variable  — -•M«— — IS  ASSIGNED  A VALUE  ON  ALL  PATHS 
IN  CALLFO  SUHPROGRAM  ..-•Fioi*— , VET  ITS  COMMON  BLOCK 
— •E110»—  IS  NOT  available  to  calling  SUBPROGRAM  ••STSMAIN*- 
HFNCE,  A COMPIITfP  VALUE  WILL  BE  LOST.  ISEE  NOTE  1> 


••  21*  •• 


COMMON  VARIARLF -•B«— — IS  ASSIGNED  A VALUE  ON  ALL  PATHS 

IN  CALLFP  SUBPROGRAM  — •SUB103*-,  VET  ITS  COMMON  BLOCK 
— •GLK«—  IS  NOT  AVAILABLF  TO  CALLING  SUBPROGRAM  -•STSHAIN*-. 
HFHCE,  A COMPUTF'P  VALUF  WILL  HE  LOST.  (SFF  NOTE  1) 


••  216  ••  COMMON  VARIARLF  — -•0»— - IS  ASSIGNED  A VALUE  ON  ALL  PATHS 
IN  CAILEO  SUBPROGRAM  ..•SUB103**.  TFT  ITS  COMMON  BLOCK 

•BLK* IS  HOT  AVAILABLE  TO  CALLING  SUBPROGRAM  -•SYSMAIN*-. 

HFNCE.  A rOMPliTFP  VALUF  WILL  BF  LOST.  ISFE  NOTE  II 


••  216  ••  COMMON  VARIABLE  — — ‘C* IS  ASSIGNED  A VALUE  ON  ALL  PATHS 

IN  Called  subprogram  -.•subpis*-.  vet  its  common  block 
— •GLK»—  IS  NOT  AVAILAHLF  to  CALLING  SUBPROGRAM  -•SYSMAIN*-, 
HENCE,  A COMPUTFP  VALUF  WILL  BF  LOST.  (SEE  NOTE  II 


••  21T  ••  COMHOH  VARIAHLF  — — wC* IS  ASSIGNED  A VALUE  ON  SOME  PATHS 

IN  CAILFP  SUBPROGRAM  — •SUHI03*-,  VET  ITS  COMMON  HI  OCK 
-.-•BLK*—  IS  NOT  AVAILABLE  TP  Calling  subprogram 
-•SYSMAIN*-.  HENCE.  A COMPUTFP  VALUE  MAY  BE  LOST.  (SFF 
NOTF  II 


m 


I 


••  2IT  ••  Cft*«MON  V*t<|*l*LC  — -an* — — IS  tSSIGNEP  A VALUE  ON  SOHf  PATHS 
IN  CAILFO  SUHPROfiPAM  ..•SOnPIS**.  VET  ITS  COMMON  HI OCE 
...•PLK*-..  IS  NOT  AVAILANIE  TO  CALLING  SUHPPOSRAN 
-•SYSMAIN*-,  HENCEt  A CONPIITEO  VALUE  MAY  HE  LOST.  (SEE 
NOTE  II 


••  71H  ••  COMMON  VAHIAHLE  .at**—  IS  INITIALIZED  IN  HLOCA  DATA. 

IT  IS  ASSIGNFO  A VALUE  ON  ALL  PATHS  IN  CALLED  SIINPNOGPAM 
— ASUNZlSA-t  yet  ITS  COMMON  HLOCK  .-.•leo*-—  IS  NOT  AVAILAHLE 
TO  CALLING  SIIEiPHOGRAH  ••SYSMAIN*-.  HENCE.  UNOEEIMTION  MILL 

ocrim  UPON  exit  from  ..>siihpis«-.  isee  note  zi 


••  219  ••  common  VARIAHLE  ....ano-...  IS  INITIALIZED  IN  BLOCA  DATA. 

IT  IS  assigned  a value  on  some  paths  in  called  suhprogran 

' — A.-iUREIGA.,  VET  ITS  COMMON  RLOCE  ...aihOa— . IS  NOT  AVAILABLE 
TO  CALLING  SURPROGRAM  -asySmAINa.,  HENCE.  UNDFEINITION  NAY 
OCCUH  UPON  EXIT  EROm  ••asohjisa..  (SEE  NOTE  ?l 

AA  ??A  aa  in  The  main  program,  common  VARIANLE  aCAA...  is 
ASSIGNED  A VALUE  IN  BLOCK  NO.  3?  AMD  IS  EITNCR 
ASSIGNED  A VALUE  TMERFAETEP  HFEORE  REING  RFFERENCFDt 
OR  IS  NOT  SOBSEOIIENTLY  HEEFRFNCEO.  ON  ALL  PATHS. 

ONE  SUCH  PATH.  INDICATED  GY  HLOCK  NUMHERS.  IS 
3?  33 

AA  ?E7  AA  IN  THE  MAIN  PROGRAM.  COMMON  VARIAHLE  »— ahAA—  is 

assigned  a value  in  HLOCK  NO.  3A  ano  is  either 
ASSIGNED  A value  THERFAETFR  HEFORE  REING  REFERENCED. 

OR  IS  NOT  SURSFOUENTLY  NEFIRFNCER.  ON  SOME  PATHS. 

ONE  SUCH  PATH.  INDICATED  HY  RLOCK  nUHRERS.  IS 
3A  3S  37  - AG 

AA  e;a  aa  in  the  main  PROORAM.  an  element  of  the  COMMON  ARRAY 
...ayeHRa..  is  assigned  A VALUE  IN  RLOCK  NO.  3T 
AND  THE  ARRAY  IS  NOT  SUHSfOUENTLY  REFERENCED  ON  ANY  PATH. 

AA  2E9  aa  local  VANIARLF  — aI?3Ga..  is  ASSIGNED  A VALUE  IN  BLOCK 

NO.  S AND  IS  EITHER  ASSIGNED  A VALUE  THEREAFTER  BEFORE 
MFING  REEFGENCED.  OR  IS  NOT  SURSEOUENTLY  RFFFRENCEO. 

ON  ALL  PATHS. 

ONE  SUCH  PATH.  INDICATFO  NY  HLOCK  NUMBERS.  IS 
S - AH 

AA  229  AA  LOCAL  variable -axa.—  is  ASSIGNED  A VALUE  IN  RLOCK 

NO.  IT  ANO  IS  either  ASSIGNED  A VALUE  THEREAFTER  BEFORE 
BEING  REFERENCED.  OR  IS  NOT  SURSEOUENTLY  REEFRENCFO. 

ON  ALL  PATHS. 

ONE  SUCH  PATH.  INDICATED  HY  BLOCK  NUMBERS.  IS 
IT  IR 

AA  229  AA  LOCAL  variable  ——aka. IS  ASSIGNED  A VALUE  IN  BLOCK 

NO.  2A  AND  IS  either  assigned  A VALUE  THEREAFTER  BEFORE 
BEING  RFfFRENCED.  OR  IS  NOT  SUHSFOUENTLY  RFFERFNCEO. 
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0»<  *|.L  PATHS 


OPT  SUCH  PATHt  IHUICATFO  PV  PLOCK  NUHHFHS«  IS 
?ti  ?T  ?H 


••  Z3a  ••  LOCAL  VAHIARLF  — AFaSO*—  IS  ASSIONCn  A VALUf  IN  PLOCK 

NO.  3N  AHO  IS  FITHfR  ASSIONFD  A VALUE  THfREAFTEP  NEFOHE 
AFINA  HFFFAENCrnt  ON  IS  NOT  SURSFOUENTLY  REFERENCEUi 
OH  SOHF  PATHS. 

OUF  SUCH  PATH.  INOICATEO  HY  HLOCK  NUMRERSt  IS 
34  AO  A1 


••  ?3|  ••  AH  ELFHFNT  of  TNF  local  ARRAY  — •AOAT*—  IS  ASSI6HED  A VALUE 
IN  RLOCK  NO.  A?  ANO  THF  ARRAY  IS  NOT  SURSfOUENTLY 

rffehenceo  on  any  rath. 


• • 731  ••  ah  ELFHFNT  OF  THE  LOCAL  ARRAY  .-.asOT*—  IS  ASSIGNED  A VALUE 
IN  RLOCK  NO.  13  ANO  THF  ARRAY  IS  NOT  SURSEOUENTLY 
RFFFRFNCEO  ON  ANY  RATH. 


AA  ?3a  A*  RLOCK  NO.  a3 

A POSSIHLE  ILLEhAL  SlOF  FFFFCT  HAS  HEEN  OETICTEO.  IT  OCCURS 
VIA  A VAHIARLF  PASSFO  IN  AH  AR6UHENT  LIST.  THIS  VAHIARLE 
HAS  APPFAPFO  AT  LEAST  THICF  IN  A STATFHFNT  — IN  ONE 
ARPEARANCF  IT  IS  USFO  AS  STRICT  INRUT  ANO  IN  THE  OTHER  AS 
STRICT  OUTRUT. 

CALLIHO  SlIRPNORRAH  CALLED  SUHPROGRAM 
.asysmaina.  ...•nzoia.. 

AHGUHFNT  ——•FA——  ....AFA.... 

POSITION  I I 


F aa  232  ••  Ri.nCK  MO.  AA 

i A POSSIHLE  ILLEKAL  SIOF  EFFECT  HAS  HEEN  DETECTED.  IT  OCCURS 

F VIA  A VARIARLE  PASSER  IN  AN  ARSimENT  LIST.  THIS  VARIABLE 

HAS  APPEARED  AT  LFAST  TVICF  IN  A STATEMENT  ••  IN  ONE 

I ' ARPFARANCF  IT  IS  USFO  AS  STRICT  INPUT  AND  IN  THE  OTHER  AS 

: strict  output. 

[ calling  siirprorham  called  SUHRROORAM 

f .asysmaina.  ...ailpOIA.. 

' ARGUHFNT  ....•CAA...  ....AFA.... 

I ; POSITION  I I 


AA  233  aa  block  MO.  30 

A POSSIHLF  illegal  SIOF  FFFFCT  HAS  HEEN  OETFCTEO.  IT  OCCURS 
VIA  A COMMON  VARIaRLF  WHICH  HAS  HFEN  REFERENCED  (POSSIRLY 
INOIRFCTI  VI  AT  I FAST  TWICE  IN  A STATEMENT  .•  IN  ONE  APPEAR- 
ANCE IT  IS  USED  AS  STRICT  INPUT  ANO  IN  THF  OTHFR  AS  STRICT 
OUTPUT. 

CAILING  SURPRORRAM  CALLEO  SUHPROGRAM 
.asysmaina.  ...a«201a.. 

VARIARLF  ....wCAA...  ....acaa... 

COMMON  BLOCK  ...•hlKIa..  ...•MISIa.. 


AA  233  AA  BLOCK  NO.  AA 

A POSSIHLF  ILLFNAL  SIOF  FFFFCT  MAS  HEEN  OFTFCTER.  IT  OCCURS 
VIA  A COMMON  variable  which  MAS  BFFN  REFERENCED  (POSSIRLY 
IhOIRFCTIYI  at  LFAST  TWICE  IN  A STATEMENT  — IN  ONE  APPEAR. 
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ANCF  IT  IS  USCP  «S  STRICT  INPUT  AND  IN  THf  OTHCR  AS  STRICT 


••  ?3*  •• 


NFSSteF 

NURRER 

••  301  •• 

••  301  •• 

••  303  •• 

••  303  •• 


utiTPHT. 


VARIORLE 
COMMON  RLOCS 


COLLP'O  SUHPMOORON 
-•srsN*|N»- 

— — •c*»-— 

•RLPIP— 


collfo  siihphooron 

...•ti?0|p— 

PCO*— 

— •hl»i»— 


HLOCK  NO.  OS 

* POSSIHLr  ILLFhOL  StOF  FFFFCT  HOS  RFEN  DFTFCTEO.  IT  OCCURS 
V]»  « OLOHOL  VORIORIE  REFFMFNCFD  IN  ON  ORITHNETIC  STOTfMENT 
FUNCTION.  THIS  VORUNLF  H*S  OPPCOREO  AT  LCOST  TkICl  IN  A 
STATEMENT  — IN  ONf  APPFAf'ANCF  IT  IS  USED  AS  STRICT  INPUT  AND 
IN  THf  othfr  as  strict  output. 

CALLIun  SURPR06RAM  CALLFD  SUNPNOGRAH 
-•SYSHAIN*-  — PLASHF*— 

VARIARLF  •••  •• 


NFSSAOFS 


nrscRiPTiON 


COMMON  VARIAHLE  — •07)N*—  IN  RLOCK  — •RLKI*—  OF 
SURPROSRAM  .•svSMAIN*-  is  INITIALIZEO  IN  BLOCK  DATA. 


COMMON  VARIARLF  IN  BLOCK  — •|BO*—  OF 

SliRPROORAM  — PSUR^IS*-  IS  INITIALIZED  IN  BLOCK  DATA. 


THF  FOLIOmINO  DATA  FLOW  OCCURS  THROUGH  COMMON  MHEN  SURPROORAN 


rOMHON 

RtOCK 

IS  c*urn. 

vaaiarlf 

INPUT 

classification 

OUTPUT 

CLASSIFICATION 

-•HLKl*— 

....•CA*— 

STRICT 

NOfi 

-•RIK1»-- 

...•nziR*-- 

STRICT 

NOIv 

-•RLF1»— 

...•V?7R>.. 

STRICT 

NON 

THF  follominr  Data  flop  occurs  through  common  khfn  subprogram 


IS  called. 

common 

INPUT 

OUTPUT 

NLOCK 

VARIARLF 

classification 

CLASSIFICATION 

..•R(  Kl*— 

....•CA*— 

STRICT 

NON 

I/O  CLASSIFICATION  OF  ARGIIMFNTS  ANO  COMMON  VARIAHLFS 
FOB  .•SVSMAIN*- 
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ARGUMENTS 

POSITION 

NAMF 

INPUT  CLASS 

OUTPUT  CLASS 

1 

STRICT 

STRICT 

? 

— 

STRICT 

NON 

3 

STRICT 

STRICT 

1 1 

— *LAS*#F*— 

ARGUMENTS 

POSITION 

NAMF 

INPUT  CLASS 

OUTPUT  CLASS 

1 

STRICT 

NON 

2 

STRICT 

NON 

NOTF<; 


NOTF  1 »LTMnu<tM  OETFCTF.n  IN  THIS  SUHP»06(»*Ht  THE  CAUSE  FOR  THIS 
....  . niAGNOSTIC  MAY  MAVF  OCCURRED  AT  A DEEPER  LEVEL  OF  SUNPR06RAH 
REFFRFNCES  AND  RFFN  OROPAGATFO  UP  TO  THIS  ONE. 

I 

NOTE  2 IF  MFSSAOE  301  CONCERNING  THIS  VARIARLE  APPEARS  IN  THE 

....  . OUTPUT*  IT  NAY  PROVIOF  AOOITIONAL  USEFUL  INFORMATION 

AROUT  THF  DATA  FLON  AMONG  SURPROGHAMS. 
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